Background: Septic open abdomens occur in trauma, burn and surgery. Currently, multiple concentrations of hypochlorous acid solutions have effectively decreased the microbiotic burden in wounds. We hypothesized that Vashe  , a neutral hypochlorous acid solution (V-HOCL), would be safe as an intraperitoneal irrigation or washout disinfectant for septic open abdomens utilizing negative pressure wound therapy. Methods: This is a retrospective observational review of patients who required delayed abdominal closures after exploratory laparotomies. Group A (n = 8) had cyclical V-HOCL irrigation to their open abdomens combining Abthera TM and V.A.C. Dressing System for negative pressure wound therapy with irrigation (NPWT-i) and Group B (n = 9) had intra-abdominal V-HOCL washouts. Results: Fifty percent of both groups had either septic or hemorrhagic shock on admission. Compared to Group B, Group A patients were older (median 50 vs 37 years), and had a median hospitalization of 28 vs 8 days, 4 times as many operations, more acute renal failure and co-morbidities. No statistically significant differences were detected between the two treatment methods with the V-HOCL delivery and removal. Conclusion: There were no episodes of electrolyte imbalance, hypotension, hypertension, anaphylaxis, hemorrhage, visceral injury or systemic toxicity. V-HOCL with/without NPWT-i irrigation was a safe modality and tolerated well in this study.
Introduction
Temporary Abdominal Closure (TAC) has become standard surgical management of the open abdomen in the setting of septic shock, coagulopathy, and damage control laparotomy. Negative pressure wound therapy (NPWT) evacuates intraabdominal fluid and purulent drainage during resuscitative measures and protects the exposed viscera for critically ill patients with open abdomens [1] [2] [3] [4] . New uses for NPWT include irrigation or washout TAC methods to reduce microbial contamination and promote healing [5] .
In 1916, Fraser and Bates published successful treatment of appendiceal abscesses, viscus-perforating bullet wounds, and peritonitis with an antiseptic intra-abdominal washout using a 0.5% hypochlorous acid in normal saline (EUSOL) [6] .
In their 6-month war experience, they were able to decontaminate wounds of gas gangrene, compound fractures, joints, skull fractures, chest, and abdominal surgery with EUSOL. Their report noted that hypochlorous acid as "Eusol" was a potent disinfectant in their experience, and helped their soldiers to survive. They performed rabbit experiments to confirm that a hypochlorous acid solution washout, (leaving some solution in situ upon closure), was without deleterious effect (such as adhesions) [6] . Hypochlorous (HOCL) acid is a beneficial wound cleanser. It reduces the prokaryotic organism burden to 10 −2 power, while normal saline only reduces it to the 10 −5 power [7] . One hundred three years later, it was used intra-abdominally again as an irrigant with NPWT-I documented in the literature as a case report [8] . 
Materials and Methods

Sample Population
This was an observational pilot study (January 2017-January 2018) to determine 
Vashe  (V-HOCL) Wound Cleansing Solution [9] [10]
Hypochlorous acid is usually formed as a final step in the oxidative burst pathway, killing pathogens within the neutrophil. It is a natural product biochemically created by the innate human immune system and well-tolerated in human is in the range of 7.5 -8.0. Currently, V-HOCL is used to cleanse wounds, irrigate foreign materials, and disrupt biofilm. Since it is approved for external use only, V-HOCL was used off label in this study. In view of the literature report that a stronger hypochlorous acid disinfectant (EUSOL, 0.5%) was used successfully without deleterious effect on the patients, the current weaker solution (0.033%) was considered reasonable as an intraabdominal disinfectant for this study [6] .
ABTHERA TM Therapy System [11]
ABTHERA TM Therapy System (Acelity 
V.A.C. Dressing System
The V.A.C. Dressing System (Acelity 
Procedure [8]
Both groups had the immediate, standard abdominal washout and removal of succus entericus or stool with an initial one to three liters of normal saline. to Group B (Washout). Both groups tolerated V-HOCL washout/irrigations. Fifty percent of both groups were in either septic or hemorrhagic shock on admission.
Statistical Analysis
Results
Group A had more severely ill patients (burns, necrotizing fasciitis, acute renal injury) versus mainly perforated viscus in Group B (Washout). Compared to Group B patients, Group A were older (median 50 vs 37 years), had a median hospitalization of 28 vs 8 days, 4 times as many operations, an increased frequency of acute renal failure (75% vs 11%), 63% required continuous renal replacement therapy, and an overall increase in co-morbidities. Diabetes, cardiac disease, COPD, renal failure, psychiatric disease, and heroin abuse were the most common co-morbidities. The patients tolerated the procedure well and did not undergo episodes of hypotension, hypertension, anaphylaxis, or systemic toxicity. There were four mortalities in Group A that were attributed to the initial diagnosis and not to the NPWT-i treatment, which was an incidental confounding factor regarding these deaths. Of significance, the two anastomotic breakdowns in Group A did not occur during the V-HOCL irrigations.
In Table 2 , as expected, Group A had a longer irrigation exposure to V-HOCL with the intraabdominal NPWT-i, median 23 liters (range 7 to 47 liters), compared to Group B, median 3 liters (range 1 to 3 liters). Table 3 shows the laboratory values pre-and post-washouts and irrigations. There were no statistically significant differences between the two treatment methods with V-HOCL delivery and removal. In both groups, the white blood cell count was decreased post-treatment, and serum chloride levels were slightly increased but within normal limits. Comparing Group A with Group B, pre-treatment hemoglobin was significantly decreased, (median 9.8 vs 12.6 g/dl, p < 0.01) as were the platelets, (median 166 vs 312, p < 0.047). There were no statistically significant differences between the two groups in lactate, pH, and CO 2 or HCO 3 pre-and post-washout and irrigation procedures. 
Discussion
In this retrospective observational pilot study, both short term and prolonged care with V-HOCL as an intraabdominal disinfectant for the open septic abdomen was safe and beneficial to use in the setting of trauma, burn and general surgery. In addition, V-HOCL was not hazardous to the peritoneum or serosal surfaces of the abdominal organs as a washout solution or irrigant with NPWT-i. Limitations of this retrospective observational study were the small number of 
Conclusion or Summary Statement
This pilot study has shown that Vashe 
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